Effects of second-codon mutations on expression of the insulin-like growth factor-II-encoding gene in Escherichia coli.
Expression plasmids encoding random sequence mutant proteins of insulin-like growth factor II (IGFII) were constructed by cassette mutagenesis, to improve the efficiency of IGFII synthesis in Escherichia coli. A pool of oligodeoxyribonucleotide linkers containing random trinucleotide sequences were used to introduce second-codon substitutions into the gene encoding Met-Xaa-Trp-IGFII in expression vectors. E. coli RV308 cells transformed with these vectors synthesized IGFII at levels varying from 0-22% of total cell protein. This variable synthesis is a function of the random second-codon sequence and its corresponding amino acid, Xaa. Our data showed that mRNA stability, protein stability and translational efficiency all contributed to variable expression levels of Met-Xaa-Trp-IGFII in E. coli. Furthermore, an efficiently synthesized IGFII mutant protein, Met-His-Trp-IGFII, was converted to natural sequence IGFII by a simple oxidative cleavage reaction.